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D scription 

[0001] The invention relates to a method and an ap- 
paratus tor feeding flexible sheet onto an inwardly facing 
curved surface. 

[0002] A particular application with which the inven- 
tion is concerned is the feeding of continuous film into 
an internal drum imagesetter In that application, it is 
very important to ensure that the film conforms accu- 
rately with the drum surface. 

[0003] In accordance with one aspect of the present 
invention, a method of feeding flexible sheet onto an in- 
wardly facing curved surface comprises feeding the 
sheet from an input side onto and along the surface to- 
wards an output side; exerting a force in the plane of the 
sheet to cause the sheet to flex into conformity with the 
surface and to form a ridge near one side; and monitor- 
ing for formation of the ridge as an indication that the 
sheet conforms to the curved surface. 
[0004] In accordance with a second aspect of the 
present invention, apparatus for feeding flexible sheet 
onto an inwardly facing curved su rface comprises a feed 
system for feeding the sheet from an input side onto and 
along the surface towards an output side, the feed sys- 
tem also being adapted to exert a force in the plane of 
the sheet to cause the sheet to flex into conformity with 
the surface and to form a ridge near one side; and mon- 
itoring means for monitoring for formation of the ridge 
as an indication that the sheet conforms to the curved 
surface. 

[0005] Known in the prior art is a system (see US-A- 
5,025,157) for feeding a flexible sheet onto an inwardly 
facing curved surface until the sheet abuts against a 
claw and forces the claw upwardly while extending a 
spring. 

[0006] We have devised a new method and apparatus 
for feeding flexible sheet onto an inwardly facing curved 
surface which enables such sheet automatically to be 
fed and to be conformed with the surface without manual 
intervention. The invention relies on the principle that if 
the sheet fully conforms with the surface and its sides 
are urged towards each other through the plane of the 
sheet using circumferentially opposed forces then the 
sheet will buckle or form a ridge near one side and this 
can be monitored. If, however, the sheet were to buckle 
at some point along the surface then a ridge would not 
form near one side and the system would therefore de- 
termine that conformity had not been achieved. In effect, 
the ridge forms in a region where the sheet is flat (not 
radiused) and where the outward radial reaction to the 
end forces is minimal. 

[0007] A (circumferential) force can be exerted in the 
plane of the sheet in a number of ways. In one approach, 
the sheet can be held stationary at the output side while 
the sheet continues to be fed from the input side. In a 
second approach, the sheet could be fed from the output 
side back towards the input side while it is held at the 
input side. This could be achieved, for example, by pro- 



viding part of the feed system at the output side which 
can operate to feed sheet towards the input side. Con- 
veniently, this part can also feed sheet out from the out- 
put side after imaging. In a further alternative, the sheet 
5 is fed from both input and output sides towards the other. 
[0008] The feed system can conveniently be consti- 
tuted by sets of pinch wheels through which the flexible 
sheet passes. 

[0009] in some cases, laterally spaced guides are 
10 provided extending along the curved surface and be- 
tween which the sheet is pushed. However, these 
guides are not essential. 

[0010] An example of a method and apparatus ac- 
cording to the present invention in conjunction with a 
15 drum of an internal drum imagesetter will now be de- 
scribed with reference to the accompanying drawing, in 
which:- 

[0011] Figure 1 is a schematic end view. 

[0012] The apparatus shown in the drawing compris- 

20 es a supply cassette 1 containing a continuous roll of 
unexposed film. The film 2 is fed between a number of 
laterally spaced sets of opposed drive and spring loaded 
pressure rollers 3,4 (only one set shown) and along an 
angled guide plate 5 past a sensor 9 to a drum 6 of an 

25 internal drum imagesetter. Each set of rollers is formed 
from a single, machined piece. The pressure rollers 4 
are initially separated from the drive rollers 3 to allow 
the film 2 to enter between them following which the 
pressure rollers 4 are brought into contact with the drive 

30 rollers 3 so that drive can then be imparted via the rollers 
3 to the film, the rollers 3 being connected to a drive 
motor 20. 

[0013] The drive rollers 3 are rotated to drive the film 
from the cassette 1 and to push it along the surface of 

35 the drum 6 until it reaches further sets of laterally spaced 
drive rollers 7 and cooperating spring loaded pressure 
rollers 8 (only one of each set shown). Again, each set 
is formed from a single machined piece. 
[0014] The film is pushed between the pressure roll- 

40 ers 8 and the drive rollers 7 (as shown) and on towards 
a take-up cassette (not shown) of conventional form in 
response to rotation of the rollers 7,8, the rollers 7 being 
connected to a drive motor 21 . 
[0015] In operation, the film is manually fed out of the 

45 cassette 1 between the rollers 3,4 until it is detected by 
the sensor 9. The sensor 9 is connected to a controller 
22 which responds by activating the motors 20,21 so 
that rotation of the rollers 3 pushes the film around the 
internal surface of the drum 6 between the rollers 7,8 

50 following which the film is fed on into the cassette 9. 
[0016] A sensor 10 monitors the passage of the film 
and is also connected to the controller 22, such as a 
microprocessor. Once the controller 22 has determined 
that a sufficient, predetermined length of film has en- 

55 tered the cassette, feeding of the sheet by the rollers 
3,4,7,8 is stopped by stopping motors 20,21. At this 
point, the film 2 is securely held at the input and output 
sides by the rollers 3,4 and the rollers 7,8 respectively. 
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Next, while the rollers 3,4 at the input side remain sta- 
tionary the controller actuates the motor 21 so that the 
rollers 7,8 are operated to push the film 2 in the reverse 
direction as shown by an arrow 11. The film 2 has an 
inherent stiffness so that this reverse pushing action im- 
parts a circumferential force which causes the film to 
move radially outwardly into conformity with the surface 
of the drum 6. Further pushing action causes the film to 
buckle near the input side and to form a ridge in the re- 
gion of the angled plate 5. A sensor 1 2 is provided at 
the input side to sense for the presence of the ridge 
which when sensed indicates that the film conforms with 
the drum surface. If, however, the film were to distort 
elsewhere then a ridge would not be formed near the 
sensor 12 as the stiffness required to move the film 
along its length has been lost. The controller 22 monitors 
the sensor 12 and provides a suitable indication of the 
situation to the operator. In addition, the controller 22 
could cause an imaging operation to commence. 
[0017] Following an imaging operation, the rollers 
3,4,7,8 are activated by the controller 22 activating mo- 
tors 20,21 to feed the film out of the drum and into the 
cassette. A guillotine 1 3 is provided for optionally cutting 
the film at this point. Otherwise, a continuous length of 
exposed film will be stored in the cassette. 
[0018] It will be noted that the properties of the film 
govern when the ridge will form. Thus, a stiff material 
will require greater force to conform with the drum sur- 
face but will also require a greater force before the ridge 
develops. Thus, the invention accommodates different 
film or media characteristics in gaining satisfactory con- 
formance to the drum. As the media or film is sensitive 
to local environmental conditions, any change in char- 
acteristics is automatically compensated for and con- 
formance achieved. 



Claims 

1 . A method of feeding a flexible sheet (2) onto an in- 
wardly facing curved surface (6), the method com- 
prising feeding the sheet from an input side onto 
and along the surface towards an output side; ex- 
erting a force in the plane of the sheet to cause the 
sheet to flex into conformity with the surface and to 
form a ridge near one side; and monitoring for for- 
mation of the ridge as an indication that the sheet 
conforms to the curved surface. 

2. A method according to claim 1 , wherein the step of 
exerting a force in the plane of the sheet comprises 
holding the sheet at the input side and exerting a 
force on the sheet at the output side. 

3. A method according to claim 1 or claim 2, wherein 
the sheet comprises unexposed film. 

4. Apparatus for feeding a flexible sheet onto an in- 
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wardly facing curved surface (6), the apparatus 
comprising a feed system (3,4,7,8) for fe ding th 
sheet from an input side onto and along the surface 
towards an output sid , the feed system also being 

5 adapted to exert a force in the plane of th sheet to 
cause the sheet to flex into conformity with the sur- 
face and to form a ridge near one side; and moni- 
toring means (1 2) for monitoring for formation of the 
ridge as an indication that the sheet conforms to the 

w curved surface. 

5. Apparatus according to claim 4, wherein the feed 
system comprises one or more sets of pinch rollers 
(3,4,7,8). 

15 

6. Apparatus according to claim 4 or claim 5, further 
comprising an angled guide (5) at the input side for 
accommodating the formation of the ridge in the 
sheet. 

20 

7. An imagesetter including a drum defining an in- 
wardly facing curved surface; and an apparatus ac- 
cording to any of claims 4 to 6 for feeding film onto 
the inwardly facing curved surface of the drum. 

25 

Patentanspruche 

1 . Verfahren zum Zufuhren einer flexiblen Bahn (2) zu 
30 einer einwarts gekrummten Flache (6), wobei die 
Bahn von einer Eingabeseite zur Fiache hin und 
langs der Flache zu einer Ausgabeseite gefordert 
wird, eine Kraft in der Ebene der Bahn ausgeubt 
wird, urn die Bahn konform zur Flache zu biegen 
35 und nahe der einen Seite eine Ausbeulung zu for- 
men und die Bildung der Ausbeulung als Anzeige 
dafurzu uberwachen, daBdie Bahn konform zur ge- 
krummten Flache verlauft. 

40 2. Verfahren nach Anspruch 1 , wobei der Schritt, daB 
eine Kraft in der Ebene der Bahn ausgeubt wird, 
darin besteht, daB die Bahn an der Eingabeseite 
gehalten und eine Kraft auf die Bahn an der Ausga- 
beseite ausgeubt wird. 

45 

3. Verfahren nach Anspruch 1 Oder 2, bei dem die 
Bahn ein unbelichteter Film ist. 

4. Einrichtung zum Zufuhren einer flexiblen Bahn zu 
so einer einwarts gekrummten Flache (6), mit einem 

Fdrdersystem (3,4,7,8) zum Zufuhren der Bahn von 
einer Eingabeseite zur Flache hin und langs der 
Flache zu einer Ausgabeseite, wobei das Forder- 
system ferner in d r Lage ist, eine Kraft in der Ebe- 
55 ne der Bahn auszuuben, urn die Bahn konform zur 
Flache zu biegen und nahe einer Seite eine Aus- 
beulung zu formen und mit Uberwachungsmitteln 
(12) zum Uberwachen der Bildung der Ausbeulung 
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als Anzeige dafur, daG die Bahn konform zur ge- 
krummten Flache verlauft. 

5. Einrichtung nach Anspruch 4, bei der das Forder- 
system aus einem oder mehreren Satzen Andruck- 5 
rollen (3,4,7,8) best ht. 

6. Einrichtung nach Anspruch 4 oder 5, ferner mit ei- 
ner abgewinkelten FQhrung (5) an der Eingabesei- 

te, urn die Bildung der Ausbeulung in der Bahn zu 10 
ermoglichen. 

7. Bildeinstellgerat mit einer Trommel mit einer ein- 
warts gekrummten Flache und einer Einrichtung ge- 
mafl einem der Anspruche 4 bis 6 zum Zufuhren is 
von Film auf die einwarts gerichtete gekrummte 
Trommelflache. 



Revendications 20 

1. Procede pour faire avancer une feuille souple (2) 
sur une surface (6) incurv6e tournee vers I'interieur, 
le proced6 comprenant les etapes consistant k faire 
avancer la feuille depuis un cote d'entree, sur et le 25 
long de la surface, en direction d'un cote de sortie; 

k appliquer une force dans le plan de la feuille, pour 
amener la feuille k fl£chir en se conformant k la sur- 
face, et a former une arete k proximite d'un cote; et 
k surveiller la formation de I'arete en tant qu'indica- 30 
tion que la feuille se conforme k la surface incurvee. 

2. Proc6d6 selon la revendication 1 , dans lequel P6ta- 
pe consistant k appliquer une force dans le plan de 

la feuille comprend le maintien de la feuille du cot§ 35 
de I'entree et I'application d'une force sur la feuille 
du cote de la sortie. 

3. Procede selon la revendication 1 ou la revendica- 
tion 2, dans lequel la feuille comprend un film non 40 
expose. 

4. Appareil pour faire avancer une feuille souple sur 
une surface (6) incurv6e, tourn6e vers Nnterieur, 
I'appareil comprenant un systeme d'avancement (3, 45 
4, 7, 8) pour faire avancer la feuille depuis un cot6 
d'entree, sur et le long de la surface, en direction 
d'un cot6 de sortie, le systeme d'avancement 6tant 
egalement adapts pour exercer une force dans le 
plan de la feuille, pour amener la feuille k flechir en so 
se conformant k la surface et k former une arete k 
proximite d'un cote; et des moyens de surveillance 
(12) pour surveiller la formation de l'ar§te en tant 
qu'indication que la feuille se conforme k la surface 
incurvee. ss 

5. Appareil selon la revendication 4, dans lequel le 
systeme d'avancement comprend un ou plusieurs 



ensembles de rouleaux de pin$age (3, 4, 7, 8). 

6. Appareil selon la revendication 4 ou la revendica- 
tion 5, comprenant en outre un guide coud6 (5) du 
cot6 de I'entr6e, pour permettre la formation de 
I'arete dans la feuill . 

7. Composeur d'image comprenant un tambour d6fi- 
nissant une surface incurvSe tourn6e vers I'inte- 
rieur; et un appareil selon I'une quelconque des re- 
vendications 4 & 6, pour faire avancer un film sur la 
surface incurvee, tournee vers Ptnterieur, du tam- 
bour. 
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